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Segmental rib resection for difficult cases of video-
assisted thoracic surgery
Norihisa Shigemura, MD, PhD, Michael K. Hsin, mBBChir, FRCS, and
Anthony P. C. Yim, MD, Shatin, Hong Kong SAR
Although video-assisted thoracic surgery (VATS) hasbeen in existence for more than a decade, the appli-cation of VATS to major pulmonary resections is stillnot widely practiced. This may simply reflect the fact
that many surgeons may still perceive this operation to be techni-
cally demanding. By resecting a segment of rib underneath the
utility minithoracotomy (without rib spreading), the surgeon can
perform difficult VATS cases safely and easily with conventional
thoracic instruments. We have found this a very useful approach in
difficult VATS cases. We present our technique here, which we
have found to be simple and safe.
Technique and Indications
We place the patient in the full lateral decubitus position with the
operating table flexed to open up the upper intercostal spaces.1 We use
this technique of rib resection for difficult VATS resections—redo
cases, tumor size larger than 3 cm, and cases in which bidigital
palpation is required or considered desirable. For upper and middle
lobectomies, the minithoracotomy is usually placed over the fourth rib
(fifth rib for the lower lobes) in the anterolateral chest. The skin
incision is generally 6 cm in length. The incision is carried down to
the rib, which is then resected subperiosteally for the length of the
incision (Figure 1). With the use of a soft tissue retractor only (ie, no
rib spreading), a gap of up to 5 cm between ribs can be obtained
underneath the wound to allow accurate bidigital palpation and
retrieval of large specimens (Figure 2). We advocate the use of
conventional instruments, which are light, easy to use, familiar
to all surgeons, universally available, and inexpensive. Further,
these instruments allow tactile feedback through instrument pal-
pation.1 Details of our VATS hilar dissection techniques have been
previously reported.2 No attempt is made at closure of the wound
to reapproximate the ribs.
Discussion
VATS major resection is not a unified technique but includes
a broad spectrum of operative techniques that range from com-
plete endoscopic surgery to
minithoracotomy with a tho-
racoscope serving only as a
light source.3 We describe here a strategy that adds a new dimen-
sion to this spectrum of techniques.
We have used this approach in our institution for more than 100
consecutive cases of difficult VATS major lung resections without
complications. These include redo VATS, stage IIIA lung cancer after
eoadjuvant chemotherapy, as well as for parenchymal lung tumors
larger than 3 cm. Postoperative pain among patients who underwent
VATS with rib resection does not seem to differ from that of patients
who did not have rib resection in terms of analgesic require-
ments. In the few very thin patients, there is only slight para-
doxical motion in the chest wall over the area where the rib had
been resected. However, this has no functional consequence and
all the patients accepted this well, including cosmetically. As
the objective of VATS is to minimize chest wall access trauma,
we firmly believe that rib resection is superior to rib spreading
when increased utility access is considered necessary or desir-
From the Division of Cardiothoracic Surgery, The Chinese University of
Hong Kong, Prince of Wales Hospital, Shatin, NT, Hong Kong SAR.
Received for publication March 30, 2006; accepted for publication April 20,
2006.
Address for reprints: Anthony P. C. Yim, MD, Professor of Surgery and
Chief of Cardiothoracic Surgery, The Chinese University of Hong Kong,
Prince of Wales Hospital, Shatin, NT, Hong Kong SAR (E-mail: yimap@
cuhk.edu.hk).
J Thorac Cardiovasc Surg 2006;132:701-2
0022-5223/$32.00
Copyright © 2006 by The American Association for Thoracic Surgery
doi:10.1016/j.jtcvs.2006.04.025
Figure 1. Minithoracotomy with a segment of the underlying rib
exposed (A) and after rib resection to reveal the underlying lung
(B). Only a soft tissue retractor was used throughout.
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able. This strategy is useful to experienced VATS surgeons
dealing with difficult cases, as well as to beginner VATS
surgeons learning complex VATS procedures. We believe this
approach may lead to wider acceptance of VATS major pulmo-
nary resection among the thoracic surgical community.
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Cardiac pneumatic nail gun injury
Jason P. Straus, MD,a Randy J. Woods, MD,a Mary C. McCarthy, MD,a Mark P. Anstadt, MD,b
and Nancy Kwon, MD,c Dayton, Ohio
Pneumatic nail guns deliver discrete, low-velocity pene-trating trauma causing limited injury.1 Kinetic energy iscentered on the nail’s advancing tip, and therefore suchinjuries are similar to stab wounds. This is reflected in the
11% mortality rate after accidental discharges. Mortality rates might,
however, exceed 40% when these injuries are self-inflicted.1,2 In the
case presented the patient attempted suicide, shooting himself 17
times in the chest with a pneumatic nail gun. The optimal diag-
nostic and therapeutic approach to this unusual injury is described.
Clinical Summary
A 62-year-old man shot himself 17 times in the left anterior chest
with a pneumatic nail gun. He lost consciousness for several hours;
on awakening, he drove to a local hospital. The patient was
transferred to a level 1 trauma center for further treatment. He was
hemodynamically stable on arrival. Multiple drywall finishing
nails were found imbedded in the anterior chest wall. A chest
radiograph demonstrated the 2.5-inch nails within the left chest
and mediastinum. The initial electrocardiogram was notable for
ST-segment elevation in the precordial leads. A chest computed
tomographic scan confirmed penetration of the nails into the heart
(Figure 1). A small pericardial effusion and a left hemopneumo-
thorax were present.
In the operating room a transesophageal echocardiogram (TEE)
was performed. Nails traversed the anterior and lateral ventricular
walls; one was present within the left ventricle, and one impaled
the anterior mitral valve leaflet (Figure 2). A median sternotomy
was performed, and nails were removed from the mediastinum.
The patient was then heparinized and started on cardiopulmonary
bypass. Nails penetrating the ventricular wall were removed. Next,
a left atriotomy was performed, and a nail protruding into the
atrium was extracted. The nail perforating the mitral valve leaflet
was removed, and repair was not required. After closure of the
atriotomy, TEE was used to examine the mitral valve and to
confirm there were no remaining foreign bodies within the cardiac
chambers. Fibrin sealant was applied to the ventricular wall to seal
off small bleeding points from the nail holes.
Postoperative cardiac function was poor (cardiac index, 1.9 L ·
min1 · m2). TEE revealed significant anterior and inferior
hypokinesis. An intra-aortic balloon pump was required to main-
tain an adequate cardiac output. Amiodarone was used to control
frequent premature ventricular contractions. The intra-aortic bal-
loon pump was weaned on the second postoperative day, and
inotropic agents were weaned over the ensuing 8 days. The patient
gradually improved, and he was transferred to the Veteran’s Ad-
ministration Medical Center for further rehabilitation and psychi-
atric treatment.
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Figure 2. Bidigital palpation of the specimen can be easily per-
formed through the minithoracotomy in this case to identify a
deeply seated lung nodule.
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